Purpose: Branch retinal artery occlusion (BRAO), while not uncommon in elderly patient populations, is rare in children and adolescents. We report a case of a BRAO secondary to toxoplasmosis in this demographic. Case: A previously healthy 17-year-old male developed a unilateral BRAO in conjunction with inflammation and increased intraocular pressure. Family history was positive for cerebrovascular accidents in multiple family members at relatively young ages. The patient had a hypercoagulable workup as well as a cardiovascular workup which were both normal. A rheumatologic workup was unremarkable. By 3 weeks, a patch of retinitis was more easily distinguished from the BRAO and the diagnosis of ocular toxoplasmosis was made. Treatment was started with prednisone and azithromycin with subsequent improvement in vision. Toxoplasma antibody levels were elevated for IgG and negative for IgM, IgA, and IgE. The etiology of the BRAO was attributed to ocular toxoplasmosis. Conclusions: Vascular occlusions are rare in toxoplasmosis. This is the third case report of a BRAO in a patient in the pediatric population. The diagnosis of ocular toxoplasmosis should be considered in young patients with retinal artery occlusions associated with inflammation.
Introduction
In elderly patients, obstruction of retinal arteries is most often attributed to emboli from atherosclerotic vascular disease. Branch retinal artery occlusion (BRAO) in children is rare. Conditions that promote embolus formation in children include atrial myxoma, mitral valve prolapse, rheumatic heart disease, and endocarditis secondary to IV drug abuse [1, 2] . Children may also develop a hypercoagulable state secondary to homocystinuria, factor V Leiden mutations, or antiphospholipid antibody syndrome [1, 2] . Less commonly, BRAO can be associated with infections including ocular Bartonella henselae, West Nile virus, and syphilis [3] [4] [5] . Other causes for retinal artery occlusion in children include sickle cell disease, orbital trauma, and neoplastic disorders [1, 2] . We report a case of retinal artery occlusion in an adolescent secondary to ocular toxoplasmosis.
Case Report
A 17-year-old male presented with right eye (OD) pain, headache, and floaters. There was no history of trauma and past medical history was unremarkable. Family history was significant for thromboembolic and cardiovascular disease of unknown etiology. The patient's father had a stroke at the age of 37, and his mother's sister had a stroke at the age of 49. Both of his grandfathers died of heart attacks in their 50s.
Initial examination revealed best corrected visual acuity of count fingers at 10 feet in the OD and 20/20 in the left eye (OS). The pupils were equal, round, and reactive with right relative afferent pupillary defect. Confrontational field testing revealed an inferior field deficit OD. Extraocular movements were full but the patient had pain OD on medial gaze. Intraocular pressure was 40 mm Hg OD and 12 mm Hg OS.
Slit-lamp examination showed 1+ conjunctival injection and a hazy cornea OD that precluded good view of the anterior segment. The OS was normal. Dilated fundus examination revealed a superotemporal BRAO OD, with a subtle, small, white, elevated area of retinitis at the proximal portion of the occluded vessel, not appreciated on initial examination ( fig. 1a) . The left fundus was normal. Fundus fluorescein angiography OD revealed an occlusion of the superotemporal branch retinal artery ( fig. 1b, c) . Fundus fluorescein angiography of the OS was normal.
The patient was admitted to the hospital for further evaluation, and he was started on topical dorzolamide and timolol. Coagulation testing including prothrombin time, activated partial thromboplastin time, protein S, protein C, and antithrombin III was normal. Factor V Leiden, von Willebrand's factor and antigen, and prothrombin gene testing were normal. The patient was heterozygous for the MTHFR C677T polymorphism which is associated with intermediate levels of enzyme-specific activity, but not increased homocysteine levels. Hemoglobin and protein electrophoresis were normal.
Rheumatological workup revealed no antinuclear antibodies, anticardiolipin antibodies, or beta-2 glycoprotein 1 antibodies. Erythrocyte sedimentation rate and C-reactive protein were both normal. Complete blood count and basic metabolic panel were unremarkable. An electrocardiogram and transthoracic echocardiogram of the heart revealed no cardiovascular abnormalities. Troponin I, lipid panel, and lipoprotein A were normal. Magnetic resonance imaging examination of the brain and orbits and magnetic resonance angiogram of the head and neck were unremarkable.
Humphrey visual field testing done on day 15 showed an inferior field defect ( fig. 2a) . Slit-lamp examination revealed inferior keratic precipitates ( fig. 3) , 1+ cell and flare in the anterior chamber and 1+ cell in the anterior vitreous. At this point in time, the retinitis was more easily distinguished from the BRAO (fig. 1d) , and the diagnosis of ocular toxoplasmosis was suggested by a consultant. Serum antitoxoplasma IgG antibody levels were elevated at 1:512 (Dye test; Palo Alto Medication Foundation, Palo Alto, Calif., USA). IgM, IgA, and IgE ELISA tests were negative. Treatment with oral azithromycin 500 mg daily and oral prednisone 40 mg daily was started. By 2 months after presentation, visual acuity had improved to 20/70. Repeat visual field testing showed moderate improvement ( fig. 2b ).
Discussion
Ocular toxoplasmosis is an uncommon but important cause of retinal artery occlusion [6] . It should be considered in patients with inflammation and high intraocular pressure. An area of retinitis should be sought at the proximal point of the occlusion. Retinal whitening due to ischemia may obscure the lesion initially. In our patient, it is also possible that an undefined coagulopathy contributed to the development of vascular occlusion.
A literature search was performed on Medline using a combination of the search terms 'artery occlusion,' 'artery obstruction,' 'retina,' 'retinal,' 'toxoplasma,' and toxoplasmosis.' Only articles with abstracts written in English and articles written in English, French, or German were included. The literature search for retinal arterial occlusion associated with toxoplasmosis revealed 12 papers [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . From these papers, 17 cases included imaging or sufficient description to identify the relationship of retinitis to the occlusion. Seventy-six percent of the obstructed arterioles passed through the toxoplasmosis lesion, and 24% of the obstructed arterioles were within one optic disc diameter of the lesion. Twenty-one patients, ranging in age from 14 to 70 years, with an average age of 33, had BRAO secondary to toxoplasmosis. Nine of the 17 patients were below the age of 30, and only 2 patients were under the age of 18. This is the third reported case of a BRAO due to toxoplasmosis in a patient under the age of 18.
This case highlights that BRAO can occur in the pediatric population due to retinal infection with toxoplasmosis. The diagnosis of ocular toxoplasmosis should be considered in young patients with retinal artery occlusion associated with inflammation. Earlier diagnosis in this patient may have spared an exhaustive workup.
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